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Simple strain \ A

steel

Hooke’s Law

AE:IOH Pa o — E6

plastics

rubber
/|E =10° Pa

gels, biological tissues
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Simple strain \
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Simple strain
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Simple strain \
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Sol:
PL | > 100kN
o = E 2m
B 100x2x10° kKN.mm ) ST 00k
- T kN = 2m
—~(50)2x200 2
4 ( mm 2 d= 50mm
(mm ) E= 200Gpa
5 =0.509 mm 0 =7




Simple strain \
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Sol:

PL fkbs

B - Eé‘

éd =5mm

10
_ (2000)(10) ( N.m ) e TGN m
(200x109)(5x10‘3) i | = 10m
m2- M E= 200Gpa
d=?
A = 2x10">m? l

A = 20 mm? T 2000 N
Azzd m)d = = 5.05mm



Simple strain

Q 206/ A steel wire 10m long, hanging vertically supports a tensile load of 2000 N.
Neglecting the weight of the wire, Determine the required diameter if the stress is not

to exceed 140Mpa and the total elongation is not o exceed 5mm. Assume E=200 Gpa?

Sol:
o < 140Mpa
d =5mm
P= 2000N
> P B 2000 — 99.90Mpa L= 10m
— a - . E= 200Gpa
A 7 (5.057 -t

99.90Mpa < 140Mpa

el sy

2000 N

10 m
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Bronze Aluminum Steel
A = 450 mm? A = 600 mm? = 300 mm?
3P by d ]’_—) 2p
) 0.6m Im

= 140 Mpa E. = 200 Gpa
= 80 Mpa E, =70 Gpa
g, = 120 Mpa E, = 83 Gpa




ZFX=[}

—3P=0
Pb = 3P (—compression)

P,+P—-3P=0
P,=2P (—compression)

P,—2P=0
P, =2P (+Tension)

Bronze Aluminum
A = 450 mm? A = 600 mm?

Steel
A = 300 mm?

> G ——

0.6m Im o 0.8m
0s = 140 Mpa E; = 200 Gpa
0, = 80 Mpa E, =70 Gpa
op = 120 Mpa E, = 83 Gpa
3P ety P,

P <— >



P, = 3P (—compression) Bronze Aluminum steel
A = 450 mm? = 600 mm? = 300 mm?

P, = 2P (—compression) 3P F f,__) 2p

P, =2P (+Tension) _ o6m

o, < 140 Mpa | E. = 200 Gpa

Based on allowable deformation: S N R

~ PL gy = 120 Mpa | E, = 83 Gpa
6= Z AE
) 1 —3P(0.6) 2P(1)  2P(0.8)
0.002 = (10-9)(10%)L 450(83) B 600(70) * 300(200)
) p —3(0.6)  2(1) 2(0.8)
0.002 = (10—6)(109) (450(83) B 600(70) T 300(200)

P=-28.9kN
P = 28.9 kN (Contraction)




Based on allowable stresses:
P=0A

Bronze:
3P = (12095105)(4509510_5) =18 kN

Aluminum:
2P = (8095105)(6009510_5) = 24 kN

steel:
2P = (14095105)(3009510_5) =21 kN

use the smallest value of P,

P =18kN

P, = 3P (—compression)
P,=2P (—compression)
P, = 2P (+Tension)

0. = 140 Mpa | A = 300 mm?
o, = 80 Mpa A = 600 mm?
o, = 120 Mpa | A = 450 mm?

P = 28.9 kN (Contraction)
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Bronze Aluminum Steel
A = 450 mm? A = 600 mm? A = 300 mm?
r—s —>
0.6 m Im 0.8 m
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